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2a)M This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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4) ^ Claim(s) 2-11 and 13-18 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 
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Response to Amendment 



1 . Response to applicant's amendment/argument filed on 08/1 5/2006. Claims 2, 3, 
10 and 11 are amended, and claim 1 and 12 are cancelled. Thus, claims 2-11 and 13- 
18 are pending. Applicant's arguments, see pages 7-8, with respect to the amended 
claims 2-1 1 and 13-18 have been fully considered and are not persuasive, and 
necessitated the new grounds of rejection presented in this Office action. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 2, 3, 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamaguchi et al (US 6,222,515) hereinafter Yamaguchi in view of 
Ozawa (US 6,864,874). 

4. As to claim 2, Yamaguchi teaches a method of driving a liquid crystal display 
device (see first embodiment of Figs. 1-1 5F, col. 5, line 40- through col. 9, line 37), 
comprising: 

supplying a first voltage (2V, at least one Fig. 7B) of picture signals from a source 
driver (8, Fig. 2) to a pixel by first scanning signals (scanning signals from a scan driver 

7, Fig. 2) of a gate driver (7, Fig. 4) in a first subframe period (a first field, Fig. 7, see col. 

8, lines 11-27); 
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supplying a second voltage (4V, Fig. 7B) of the picture signals from the source 
driver (8, Fig. 2) to the pixel by second scanning signals (scanning signals from a scan 
driver 7, Fig. 2) of the gate driver (7, Fig. 4) in a second subframe period (a second 
filed, Fig. 7, see col. 8, lines 11-27); 

displaying one frame by displaying a first subframe and a second subframe [an 
average of 2V and 4V is (3V) is an image being displayed in one frame (the first and 
second fields), see Figs. 6 and 7B, col. 8, lines 11-15, and col. 8, lines 19-24]; 

wherein one frame period has the first subframe period and the second subframe 
period [the image of one frame (16.8ms) is divided into the first (8.4ms) and second 
fields (8.4ms) as shown in Fig. 6, col. 8, lines 13-15]; 

wherein one frame period has the first subframe period and the second subframe 
period are adjacent to each other [the first field and the second field are consecutive, 
see Fig. 7]; 

wherein the first voltage and the second voltage are different from each other 
throughout displaying the one frame [different voltage levels are applied to the first and 
second fields, respectively, and differences in mean effective voltage occurring in 
individual frames can realize more gray-scale levels that the gray-scale levels realized 
by applied data voltage. The image data of one display panel (the image data of one 
frame) can be displayed in a haft time of one frame, see col. 8, lines 28-33, and col. 7, 
lines 43-45]. 

Accordingly, Yamaguchi teaches all of the claimed limitation, except for a source 
driver comprising a D/A converter. 
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However, Ozawa teaches a liquid crystal display device 1 A which includes a 
DAC 19-1 within a source driver, see figure 1, col. 8, lines 40-67 for further details of the 
operation. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the source driver of Yamaguchi to because the source 
driver including the DAC 19-1 as taught by Ozawa. The motivation for doing so would 
have been to accurately supply voltage which correspond to analog signals, to pixels 
without being effected by switching noise and leakage, and that perform high speed 
sampling of analog image signals (see Ozawa's abstract). 

5. The limitation of claim 3 is the same as those of claim 2 and therefore the claim 
will be rejected using the same rationale. 

6. As to claim 10, Yamaguchi teaches a liquid crystal display device comprising: 
plural pixels [a plurality of pixel "P", see Fig. 2, col. 6, lines 7-1 1]; 

a gate driving circuit [a scan driver 7, Fig. 2]; 

a source driving circuit for supplying picture signals to the pixels by scanning 
signals of the gate driving circuit [a data driver (upper and lower) 8, Fig. 2, col. 6, lines 
17-19]; 

a liquid crystal whose transmittivity is changed dependently on the voltage of the 
picture signals supplied to the pixels [see col. 5, lines 58-61]; 

means for supplying voltage of picture signals from a source driver to a pixel by 
scanning signals of a gate driver in each of plural subframe periods [see Figs. 7A-7D, 
col. 8, lines 15-27]; 
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means for displaying one frame by displaying plural subframes [an average of 2V 
and 4V is (3V) is an image being displayed in one frame (the first and second fields), 
see Figs. 6 and 7B, col. 8, lines 11-15, and col. 8, lines 19-24]; 

wherein one frame period (at least one frame, Fig. 7B) has the plural subframe 
periods [the image of one frame (16.8ms) is divided into the first (8.4ms) and second 
fields (8.4ms) as shown in Fig. 6, col. 8, lines 13-15]; 

wherein the plural subframe periods are adjacent to each other [the first field and 
the second field are consecutive, see Fig. 7]; 

wherein the supplied voltages in adjacent subframe periods are different from 
each other throughout displaying the one frame [different voltage levels are applied to 
the first and second fields, respectively, and differences in mean effective voltage 
occurring in individual frames can realize more gray-scale levels that the gray-scale 
levels realized by applied data voltage. The image data of one display panel (=the 
image data of one frame) can be displayed in a haft time of one frame, see col. 8, lines 
28-33, and col. 7, lines 43-45]. 

Accordingly, Yamaguchi teaches all of the claimed limitation, except for a source 
driver comprising a D/A converter. 

However, Ozawa teaches a liquid crystal display device 1A which includes a 
DAC 19-1 within a source driver, see figure 1 , col. 8, lines 40-67 for further details of the 
operation. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the source driver of Yamaguchi to because the source 
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driver including the DAC 19-1 as taught by Ozawa. The motivation for doing so would 
have been to accurately supply voltage which correspond to analog signals, to pixels 
without being effected by switching noise and leakage, and that perform high speed 
sampling of analog image signals (see Ozawa's abstract). 

7. Claim 1 1 shares the same limitations as those of claim 10 and therefore the 
rationale for rejection will be the same. 

8. Claims 4-9 and 13-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamaguchi in view of Ozawa, and further in view of Katakura et al (previously 
cited, US 6,057,824) hereinafter Katakura. 

As to claims 4-8 and 13-17, the combination of Yamaguchi and Ozawa teaches 
all of the claimed limitations of claims 2, 3, 10 and 1 1 , except for the frames are 1/60, 
1/120, 1/24, 1/48, 1/96 second. 

However, Katakura teaches a related LCD device which includes the frame 
frequency 20-40Hz and the frame scanning frequency 60-120 Hz (corresponding to the 
frames are 1/60, 1/120, 1/24, 1/48, 1/96 second, see col. 17, lines 44-47). 

As to claims 9 and 18, Katakura reviews in the related art that his invention 
relates to a display apparatus for use in a monitor, a video camera, a projector, a 
television, and a car navigation system (see col. 1, lines 10-13). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to modify the combination of Yamaguchi and Ozawa to become the frame 
frequency 20-40Hz and the frame scanning frequency 60-120 Hz (corresponding to the 
frames are 1/60, 1/120, 1/24, 1/48, 1/96 second) as taught by Katakura in order to 



Application/Control Number: 10/072,171 Page 7 

Art Unit: 2629 

achieve the benefit of providing display apparatus capable of a good halftone display 
while suppressing the flicker (see Katakura, col. 2, lines 3-5). 

Response to Arguments 

9. Applicant's arguments filed 08/15/2006 have been fully considered but they are 
not persuasive. Applicant argues features in the amended claims 2-1 1 and 13-18 that 
are newly recited. Thus, new grounds of rejection have been moot. See rejection above. 
For these reasons, the rejection has been maintained. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

11. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEVIN M. NGUYEN whose telephone number is 571- 
272-7697. The examiner can normally be reached on MON-THU from 9:00-6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, a supervisor 
RICHARD A. HJERPE can be reached on 571-272-7691. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8000. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the Patent Application Information Retrieval system, see 
http://portal.uspto.gov/external/portal/pair. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). 



Kevin M. Nguyen 
Patent Examiner 
Art Unit 262929 
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